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得到 β-1,4-内切木聚糖酶基因 xynⅠ和 xynⅡ的 cDNA 序列。根据 SignalP-4.0 软
件对两种木聚糖酶的蛋白质 N 末端序列分析，删除木聚糖酶基因中的信号肽序
列。将编码成熟木聚糖酶的基因片段 xynⅠ和 xynⅡ分别重组到毕赤酵母(Pichia 
pastoris)高效表达载体 pPIC9K 上，经 BglⅡ线性化后电转化毕赤酵母(Pichia 
pastoris) GS115，获得重组酵母菌株 X1B1 和 X2B6 。菌株 X1B1 在 1%的甲醇诱导
下培养 144 h，XYNⅠ达到最大酶活 174 IU/mL，最适反应温度 50 ℃，最适反
应pH为6.0；X2B6在1%的甲醇诱导下培养144 h，XYNⅡ达到最大酶活48 IU/mL，
其最适反应温度 50 ℃，最适反应 pH 为 4.0。将粗酶液在 50 ℃保温 30 min 后，
其相对酶活均保持在 80%以上。对粗酶液进行糖化，HPLC 分析结果表明主要酶
解产物是木二糖、木三糖、少量的木糖和木四糖。基因工程菌株 X1B1 和 X2B6
具有较好的工业化应用前景。  
















Xylan is a kind of polysaccharides, which is widely distributed in plants cell 
wall. In addition to cellulose, xylan is the most abundant renewable polysaccharides 
in nature. Accounting for plant biomass wet weight of 15% to 35%. The main chain of 
xylan is composed of D-xylose with β-1,4-glycoside linkage and the branch chain 
contains different short substituents. Due to xylan complex structure, it complete 
biodegradation involves multi-step enzymatic reaction. The xylanase is the most 
critical enzyme degradation of xylan. Endo-β-1,4-xylanase (EC3.2.1.8) hydrolyzed 
the main chain of β-1,4-glycosidic linkage. The main hydrolysis products are 
xylooligosaccharides and xylose. Xylanase has been deserved particular attention due 
to widespread potential industrial application. At present, the research on xylanase 
has been carried out both domestic and foreign. A variety of xylanase gene 
sequences have been cloned from different microorganism, and many of them have 
been cloned and heterologous expression. In order to obtain quality 
xylooligosaccharides resource, we should select some high yield xylanase engineering 
strain. 
Hypocrea orientalis EU7-22 in the study is separated and saved by our 
laboratory. H.orientalis EU7-22 has excellent cellulase and hemicellulase activity. 
The cDNA sequences of xylanase Ⅰ and xylanase Ⅱ were amplified from 
H.orientalis. The signal peptides sequence of xylanase genes were deleted 
according to the analysis of N-terminal sequences by SignalP-4.0 software. The 
cloned mature gene xynⅠand xynⅡwere recombined with the Pichia pastoris high 
expression vector pPIC9K. The recombinant plasmids were linearized by BglⅡ 
and then transformed into Pichia pastoris GS115 by eletroporation. Two 
recombinants of P.pastoris stains X1B1 and X2B6 were obtained. The activity of 
XYN Ⅰreached 174 IU/mL after 144 h cultivation induced with 1% methanol. The 
optimum pH value and temperature were obtained as 6.0 and 50 ℃, respectively. 















methanol. The optimum pH value and temperature for catalysis were identified as 
4.0 and 50 ℃, respectively. More than 80% activities were remained after the two 
kinds of xylanases kept at 50 ℃ for 30 minutes. HPLC analysis showed that the 
hydrolysis products are mainly xylobiose, xylotriose, a small amount of xylose and 
xylotetraose. The research suggested the recombinant stains X1B1 and X2B6 have a 
potential utilization in the industry.  
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图 1-1 木聚糖结构图 
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